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( 57 ) ABSTRACT 
A transmission interface module includes a receiving unit , a 
transmitting unit , a multiplexer , and a processing unit . An 
output terminal and a control terminal of the receiving unit 
are electrically connected to the processing unit . The input 
terminal and the control terminal of the transmitting unit are 
electrically connected to the processing unit , and the control 
terminal of the multiplexer is electrically connected to the 
processing unit . The transmission interface module respec 
tively adjusts a turn - on state or a turn - off state of the analog 
power terminal , the digital power terminal , the processing 
unit , the receiving unit , the transmitting unit , and the mul 
tiplexer through a plurality of operation modes to transmit 
the detecting signals . 

20 Claims , 9 Drawing Sheets 
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tions therein may be affected without departing from the ponent / signal from another one only , and are not intended to , 
spirit and scope of the novel concepts of the disclosure . nor should be construed to impose any substantive limita 

tions on the components , signals or the like . 
BRIEF DESCRIPTION OF THE DRAWINGS 

First Embodiment 
The present disclosure will become more fully understood 

from the following detailed description and accompanying Referring to FIG . 1 , FIG . 1 is a block diagram of a 
drawings . transmission interface module connected to a sensor and an 

FIG . 1 is a block diagram of a transmission interface application processor according to an embodiment of the 
module connected to a sensor and an application processor present disclosure . 
according to a first embodiment of the present disclosure . In the embodiment , the transmission interface module 1 is FIG . 2 is a block diagram showing the transmission electrically connected to a sensor 2 and an application interface module in a first mode according to the first processor 3. The sensor 2 is an image sensor , and the embodiment of the present disclosure . application processor 3 is a processor processing the image FIG . 3 is a block diagram showing the transmission 15 signals . An interface between the sensor 2 and the transmis interface module in a second mode according to the first sion interface module 1 and an interface between the trans embodiment of the present disclosure . mission interface module 1 and the application processor 3 FIG . 4 is a block diagram showing the transmission 
interface module in a third mode according to the first are connected with each other through the Mobile Industry 
embodiment of the present disclosure . Processor Interface D - physical interfaces ( MIPI D - PHY ) . 

FIG . 5 is a block diagram showing the transmission The transmission interface module 1 includes a signal 
interface module in a fourth mode according to the first input terminal 1-1 , a signal output terminal 1-2 , an analog 
embodiment of the present disclosure . power terminal 1-3 , and a digital power terminal 1-4 . The 

FIG . 6 is a block diagram showing the transmission signal input terminal 1-1 is electrically connected to the 
interface module in a fifth mode according to the first 25 sensor 2 , and receives a plurality of detecting signals trans 
embodiment of the present disclosure . mitted by the sensor 2. The signal output terminal 1-2 is 

FIG . 7 is a block diagram showing the transmission electrically connected to the application processor 3 , and 
interface module in a sixth mode according to the first outputs the plurality of detecting signals to the application 
embodiment of the present disclosure . processor 3. The analog power terminal 1-3 is electrically 

FIG . 8 is a block diagram showing the transmission 30 connected to a first voltage ( not shown ) . The digital power 
interface module in a seventh mode according to the first terminal 1-4 is electrically connected to a second voltage 
embodiment of the present disclosure . ( not shown ) . In the embodiment , the first voltage ( not 
FIG . 9 is a flow chart showing a signal transmission shown ) is 1.8V , and the second voltage ( not shown ) is 0.9V . 

method according to a second embodiment of the present In the embodiment , the transmission interface module 1 
disclosure . 35 includes an analog component area 1 - A and a digital com 

ponent area 1 - B . The first voltage ( not shown ) received by 
DETAILED DESCRIPTION OF THE the analog power terminal 1-3 is applied for the electrical 
EXEMPLARY EMBODIMENTS energy of components of the analog component area 1 - A . In 

other words , the first voltage ( not shown ) is used for the 
The present disclosure is more particularly described in 40 operation of the receiving unit 11 , the transmitting unit 12 , 

the following examples that are intended as illustrative only and the multiplexer 13 . 
since numerous modifications and variations therein will be The second voltage ( not shown ) received by the digital 
apparent to those skilled in the art . Like numbers in the power terminal 1-4 is the electrical energy supplied to 
drawings indicate like components throughout the views . As components of the digital component area 1 - B . 
used in the description herein and throughout the claims that 45 Furthermore , the transmission interface module 1 further 
follow , unless the context clearly dictates otherwise , the includes a processing unit 10 , a receiving unit 11 , a trans 
meaning of “ a ” , “ an ” , and “ the ” includes plural reference , mitting unit 12 , a multiplexer 13 , a voltage detecting unit 14 , 
and the meaning of “ in ” includes “ in ” and “ on ” . Titles or a first control unit 15 , a second control unit 16 , a third 
subtitles can be used herein for the convenience of a reader , control unit 17 , and a voltage level conversion module 18 . 
which shall have no influence on the scope of the present 50 The receiving unit 11 includes an input terminal 11-1 , an 
disclosure . output terminal 11-2 , and a control terminal 11-3 . The input 

The terms used herein generally have their ordinary terminal 11-1 of the receiving unit 11 is electrically con 
meanings in the art . In the case of conflict , the present nected to the signal input terminal 1-1 . 
document , including any definitions given herein , will pre The transmitting unit 12 includes an input terminal 12-1 , 
vail . The same thing can be expressed in more than one way . 55 an output terminal 12-2 , and a control terminal 12-3 . 
Alternative language and synonyms can be used for any The multiplexer 13 includes a first input terminal 13-1 , a 
term ( s ) discussed herein , and no special significance is to be second input terminal 13-2 , a control terminal 13-3 , and an 
placed upon whether a term is elaborated or discussed output terminal 13-4 . The first input 13-1 of the multiplexer 
herein . A recital of one or more synonyms does not exclude 13 is electrically connected to the signal input terminal 1-1 . 
the use of other synonyms . The use of examples anywhere 60 The second input 13-2 of the multiplexer 13 is electrically 
in this specification including examples of any terms is connected to the output terminal 12-2 of the transmitting 
illustrative only , and in no way limits the scope and meaning unit 12. The output terminal 13-4 of the multiplexer 13 is 
of the present disclosure or of any exemplified term . Like electrically connected to the signal output terminal 1-2 . 
wise , the present disclosure is not limited to various embodi The processing unit 10 is electrically connected to the 
ments given herein . Numbering terms such as “ first ” , “ sec- 65 receiving unit 11 , the transmitting unit 12 , and the multi 
ond ” or “ third ” can be used to describe various components , plexer 13. The processing unit 10 receives a second voltage 
signals or the like , which are for distinguishing one com ( not shown ) for operation . 
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In the embodiment , the output terminal 11-2 and the first control unit 15 , the first input terminal 16-1 of the 
control terminal 11-3 of the receiving unit 11 are electrically second control unit 16 , and the third control unit 17 of the 
connected to the processing unit 10. The input terminal 12-1 first input terminal 17-1 . 
and the control terminal 12-3 of the transmitting unit 12 are According to the above , the output terminal 15-3 of the 
electrically connected to the processing unit 10. The control 5 first control unit 15 , the output terminal 16-3 of the second 
terminal 13-3 of the multiplexer 13 is electrically connected control unit 16 , and the output terminal 17-3 of the third 
to the processing unit 10 . control unit 17 are electrically connected to the receiving 

In the embodiment , the transmission interface module 1 unit 11 , respectively . The transmitting unit 12 and the 
respectively adjusts a turn - on state and a turn - off state of the multiplexer 13 transmit control signals to the receiving unit 
analog power terminal 1-3 , the digital power terminal 1-4 , 10 11 , the transmitting unit 12 , and the multiplexer 13 . 
the processing unit 10 , the receiving unit 11 , and the The first control unit 15 receives the signal of the voltage 
transmitting unit 12 for transmission of the detecting signals detecting unit 14 and the signal transmitted by the process 
through a plurality of operation modes of the transmission ing unit 10 through the first voltage level shifter 18-1 to 
interface module 1 . output a control signal for controlling the receiving unit 11 . 

In the embodiment , the voltage detecting unit 14 is used 15 The second control unit 16 receives the signal of the voltage 
for detecting the first voltage ( not shown ) of the analog detecting unit 14 and the signal transmitted by the process 
power terminal 1-3 and the second voltage ( not shown ) of ing unit 10 through the second voltage level shifter 18-2 to 
the digital power terminal 1-4 . In other words , the voltage output a control signal for controlling the transmitting unit 
detecting unit 14 detects whether the analog element region 12 . 
1 - A and the digital element region 1 - B have power or not . 20 The third control unit 17 receives the signal of the voltage 
In the embodiment , since the signals of the analog element detecting unit 14 and the signal transmitted by the process 
region 1 - A and the digital element region 1 - B cannot be ing unit 10 through the third voltage level shifter 18-3 to 
interchanged with each other , the signals of the analog output a control signal for controlling the multiplexer 13 . 
element region 1 - A and the digital element region 1 - B are In other words , in the embodiment , the turn - on state or the 
converted by the voltage level conversion module 18 . 25 turn - off state of the receiving unit 11 , the transmitting unit 

In the embodiment , the voltage level conversion module 12 , and the multiplexer 13 are determined based on the 
18 includes a first voltage level shifter 18-1 , a second control signals of the voltage detecting unit 14 and the 
voltage level shifter 18-2 , a third voltage level shifter 18-3 , processing unit 10 . 
a fourth voltage level shifter 18-4 , and a fifth voltage level In the embodiment , the fourth voltage level shifter 18-4 is 
shifter 18-5 . In the embodiment , the first voltage level shifter 30 electrically connected to the output terminal 11-2 of the 
18-1 , the second voltage level shifter 18-2 , the third voltage receiving unit 11 and the processing unit 10. The fifth 
level shifter 18-3 , the fourth voltage level shifter 18-4 , and voltage level shifter 18-5 is electrically connected to the 
the fifth voltage level shifter 18-5 are digital - analog signal input terminal 12-1 of the transmitting unit 12 and the 
voltage level shifters , in other words , the voltage level processing unit 10 . 
shifters are configured for converting the digital voltage into 35 Referring to FIG . 2 , FIG . 3 , FIG . 4 , FIG . 5 , FIG . 6 , FIG . 
the analog voltage , or converting the analog voltage into the 7 and FIG . 8 , FIG . 2 is a block diagram showing the 
digital voltage . In the embodiment , the first voltage level transmission interface module in a first mode according to 
shifter 18-1 , the second voltage level shifter 18-2 , the third an embodiment of the present disclosure . FIG . 3 is a block 
voltage level shifter 18-3 , the fourth voltage level shifter diagram showing the transmission interface module in a 
18-4 , and the fifth voltage level shifter 18-5 are disposed 40 second mode according to an embodiment of the present 
between the analog element region 1 - A and the digital disclosure . FIG . 4 is a block diagram showing the transmis 
element region 1 - B as signal transmission elements between sion interface module in a third mode according to an 
the analog element region 1 - A and the digital element region embodiment of the present disclosure . FIG . 5 is a block 
1 - B . diagram showing the transmission interface module in a 

The first control unit 15 includes a first input terminal 45 fourth mode according to an embodiment of the present 
15-1 , a second input terminal 15-2 , and an output terminal disclosure . FIG . 6 is a block diagram showing the transmis 
15-3 . The second input terminal 15-2 of the first control unit sion interface module in a fifth mode according to an 
15 is electrically connected to the processing unit 10 through embodiment of the present disclosure . FIG . 7 is a block 
the first voltage level shifter 18-1 . The output terminal 15-3 diagram showing the transmission interface module in a 
of the first control unit 15 is electrically connected to the 50 sixth mode according to an embodiment of the present 
control terminal 11-3 of the receiving unit 11 . disclosure . FIG . 8 is a block diagram showing the transmis 

The second control unit 16 includes a first input 16-1 , a sion interface module in a seventh mode according to an 
second input 16-2 , and an output 16-3 . The second input embodiment of the present disclosure . 
terminal 16-2 of the second control unit 16 is electrically In the embodiment , the transmission interface module 1 
connected to the processing unit 10 through the second 55 can operate in different operation modes , and each of the 
voltage level shifter 18-2 . The output terminal 16-3 of the operation modes of the transmission interface module 1 will 
second control unit 16 is electrically connected to the control be described below . In addition , in FIG . 2 , FIG . 3 , FIG . 4 , 
terminal 12-3 of the transmitting unit 12 . FIG . 5 , FIG . 6 , FIG . 7 and FIG . 8 , the thickness of the line 

The third control unit 17 includes a first input terminal also represents the transmission of the signal . The thick line 
17-1 , a second input terminal 17-2 , and an output terminal 60 indicates that the signal is transmitted through the circuit , 
17-3 . The second input terminal 17-2 of the third control unit and the thin line indicates that there is no signal for trans 
17 is electrically connected to the processing unit 10 through mission . 
the third voltage level shifter 18-3 . The output terminal 17-3 Referring to FIG . 2 , when the transmission interface 
of the third control unit 17 is electrically connected to the module 1 is in a first mode , the analog power terminal 1-3 
control terminal 13-3 of the multiplexer 13 . 65 and the digital power terminal 1-4 are turned on . In other 

In the embodiment , the voltage detecting unit 14 is words , the analog power terminal 1-3 and the digital power 
electrically connected to the first input terminal 15-1 of the terminal 1-4 respectively receive a first voltage ( not shown ) 
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and a second voltage ( not shown ) . The transmitting unit 12 of the sensor 2 are transmitted to the application processor 
is turned off , and the detecting signals received by the signal 3 through the bypass path PATH23 . 
input terminal 1-1 are transmitted to the processing unit 10 Referring to FIG . 7 , when the transmission interface 
through the receiving unit 11. The signal output terminal 1-2 module 1 is in a sixth mode , the analog power terminal 1-3 
of the transmission interface module 1 does not output any 5 and the digital power terminal 1-4 are turned on . In other 
signal . words , the analog power terminal 1-3 and the digital power 

In other words , in the first mode , the transmission inter terminal 1-4 respectively receive a first voltage ( not shown ) 
face module 1 only receives the detecting signals of the and a second voltage ( not shown ) . The transmitting unit 12 
sensor 2 , and does not output any signal to the application is turned off , and the detecting signals received by the signal 
processor 3. At this time , the detecting signals received by 10 input terminal 1-1 are transmitted to the processing unit 10 
the transmission interface module 1 can be processed by a through the receiving unit 11. The detecting signals received 
processing procedure of the processing unit 10 . by the signal input terminal 1-1 are transmitted to the 

Referring to FIG . 3 , when the transmission interface application processor 3 through the multiplexer 13 and the 
module 1 is in a second mode , the analog power terminal 1-3 signal output terminal 1-4 . 
and the digital power terminal 1-4 are turned on . In other 15 The main difference between the fifth mode and the sixth 
words , the analog power terminal 1-3 and the digital power mode of the transmission interface module 1 resides in the 
terminal 1-4 respectively receive a first voltage ( not shown ) turn - on state or the turn - off state of the multiplexer 13. In the 
and a second voltage ( not shown ) . In the second mode , the fifth mode , since a bypass path PATH23 is also disposed 
receiving unit 11 is turned off , and the processing unit 10 between the sensor 2 and the application processor 3 , the 
transmits the plurality of signals to the application processor 20 multiplexer 13 of the transmission interface module 1 does 
3 through the transmitting unit 12 , the multiplexer 13 , and not need to be in operation . In the sixth mode , since there is 
the signal output terminal 1-2 . no bypass path PATH23 , the multiplexer 13 of the transmis 

In the second mode , the transmission interface module 1 sion interface module 1 needs to operate in order transmit 
does not receive the detecting signals of the sensor 2 , but the detecting signals of the sensor 2 to the application 
transmits the processed signals or unprocessed signals of the 25 processor 3 . 
processing unit 10 to the application processor 3 through the Referring to FIG . 8 , when the transmission interface 
transmitting unit 12 . module 1 is in a seventh mode , the analog power terminal 

Referring to FIG . 4 , when the transmission interface 1-3 and the digital power terminal 1-4 are turned on . In other 
module 1 is in a third mode , the analog power terminal 1-3 words , the analog power terminal 13 and the digital power 
and the digital power terminal 1-4 are turned on . In other 30 terminal 1-4 receive the first voltage ( not shown ) and the 
words , the analog power terminal 1-3 and the digital power second voltage ( not shown ) , respectively . The receiving unit 
terminal 1-4 respectively receive a first voltage ( not shown ) 11 and the transmitting unit 12 are turned on , and the 
and a second voltage ( not shown ) . The receiving unit 11 and detecting signals received by signal input terminal 1-1 are 
the transmitting unit 12 are turned off by the processing unit transmitted to the processing unit 10 through the receiving 
10 . 35 unit 11. The processing unit 10 performs a processing 

The received detecting signals of the signal input terminal procedure on the detecting signals . The processed detecting 
1-1 are transmitted to the application processor 3 through the signals are transmitted to the application processor 3 through 
multiplexer 13 and the signal output terminal 1-2 . In other the transmitting unit 12 , the multiplexer 13 , and the signal 
words , the detecting signals received by the signal input output terminal 1-4 . 
terminal 1-1 are transmitted to the application processor 3 40 
through the first input terminal 13-1 of the multiplexer 13 . Second Embodiment 

Referring to FIG . 5 , when the transmission interface 
module 1 is in a fourth mode , the analog power terminal 1-3 Referring to FIG . 9 , FIG . 9 is a flow chart showing a 
is turned on . In other words , the analog power terminal 1-3 signal transmission method according to a second embodi 
receives the first voltage ( not shown ) . Furthermore , the 45 ment of the present disclosure . 
digital power terminal 1-4 is turned off . In other words , the A signal transmission method is further provided in the 
digital power terminal 1-4 does not receive the second embodiment of the present disclosure , which is adapted for 
voltage ( not shown ) . In the fourth mode , the processing unit the transmission interface module 1 of the first embodiment . 
10 , the receiving unit 11 , and the transmitting unit 12 are not The structure and function of the transmission interface 
in operation . The detecting signals received by the signal 50 module described in the embodiment is the same 
input terminal 1-1 are transmitted to the application proces described in the previous embodiment , therefore , it is not 
sor 3 through the multiplex processing unit 13 and the signal described herein . In the embodiment , the signal transmission 
output terminal 1-2 . method includes the following steps : 
Referring to FIG . 6 , the sensor 2 is also electrically setting an operation mode of the transmission interface 

connected to the application processor 3 through a bypass 55 module ( step S101 ) 
path PATH23 . When the transmission interface module 1 is adjusting a turn - on state or a turn - off state of an analog 
in a fifth mode , the analog power terminal 1-3 and the digital power terminal , a digital power terminal , a processing unit , 
power terminal 1-4 are turned on . In other words , the analog a receiving unit , a transmitting unit , and a multiplexer of the 
power terminal 1-3 and the digital power terminal 1-4 transmission interface module based on an operation mode 
respectively receive the first voltage ( not shown ) and the 60 of the transmission interface module ( step S102 ) ; and 
second voltage ( not shown ) . The transmitting unit 12 is transmitting the plurality of detecting signals ( step S103 ) . 
turned off , and the detecting signals received by the signal In step S101 , in the embodiment , the transmission inter 
input terminal 1-1 are transmitted to the processing unit 10 face module 1 includes seven modes , i.e. , a first mode to a 
through the receiving unit 11. However , since the transmit seventh mode . 
ting unit 12 and the multiplexer 13 are not in operation , the 65 In step S102 and step S103 , the transmission interface 
signal output terminal 1-4 of the transmission interface module 1 adjusts the turn - on or turn - off of the analog power 
module 1 does not output any signals . The detecting signals terminal 1-3 , the digital power terminal 1-4 , the signal input 

as 
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terminal 1-1 , the signal output terminal 1-2 , the processing shown ) . However , in the fifth mode , a bypass path PATH23 
unit 10 , the receiving unit 11 , the transmitting unit 12 , and is provided between the sensor 2 and the application pro 
the multiplexer 13 for transmitting the detecting signal to the cessor 3 . 
application processor 3 or the processing unit 10 of the In the fifth mode , the transmitting unit 12 is turned off , 
transmission interface module 1 , or transmitting the detect- 5 and the detecting signals received by the signal input ter 
ing signals processed by the processing unit 10 to the minal 1-1 are transmitted to the processing unit 10 through application processor 3 . the receiving unit 11. Since the transmitting unit 12 and the When the transmission interface module 1 is in a first multiplexer 13 are not in operation , the signal output termi mode , the analog power terminal 1-3 and the digital power nal 1-4 of the transmission interface module 1 do not output terminal 1-4 are turned on . In other words , the analog power 10 signals . The detecting signals of the sensor 2 are transmitted terminal 1-3 and the digital power terminal . 1-4 respectively to the application processor 3 through the bypass path receive a first voltage ( not shown ) and a second voltage ( not PATH23 . shown ) . The transmitting unit 12 is turned off , and the When the transmission interface module 1 is in the sixth detecting signals received by the signal input terminal 1-1 are transmitted through the receiving unit 11 to the process- 15 mode , the analog power terminal 1-3 and the digital power 
ing unit 10. The signal output terminal 1-2 of the transmis terminal 1-4 are turned on . In other words , the analog power 
sion interface module 1 does not output any signal . terminal 1-3 and the digital power terminal . 1-4 receive the 

In other words , in the first mode , the transmission inter first voltage ( not shown ) and the second voltage ( not 
face module 1 only receives the detecting signals of the shown ) , respectively . The transmitting unit 12 is turned off , 
sensor 2 , and does not output any signal to the application 20 and the detecting signals received by the signal input ter 
processor 3. At this time , the detecting signals received by minal 1-1 are transmitted to the receiving unit 11 to pro 
the transmission interface module 1 can be processed by a cessing unit 10. The detecting signals received by the signal 
processing procedure of the processing unit 10 . input terminal 1-1 are transmitted to the application proces 
When the transmission interface module 1 is in a second sor 3 through the multiplexer 13 and the signal output 

mode , the analog power terminal 1-3 and the digital power 25 terminal 1-4 . 
terminal 1-4 are turned on . In other words , the analog power The main difference between the fifth mode and the sixth 
terminal 1-3 and the digital power terminal 1-4 respectively mode of the transmission interface module 1 resides in the 
receive a first voltage ( not shown ) and a second voltage ( not turn - on state or the turn - off state of the multiplexer 13. In the shown ) . In the second mode , the receiving unit 11 is turned 
off , and the processing unit 10 transmits a plurality of signals 30 between the sensor 2 and the application processor 3 , fifth mode , since the bypass path PATH23 is provided 

the to the application processor 3 through the transmitting unit multiplexer 13 of the transmission interface module 1 does 12 , the multiplexer 13 , and the signal output terminal 1-4 . not need to operate . In the sixth mode , since there is no In the second mode , the transmission interface module 1 
does not receive the detecting signals of the sensor 2 , but bypass path PATH23 , the multiplexer 13 of the transmission 
transmits the processed signals or unprocessed signal of the 35 interface module 1 needs to operate in order to transmit the 
processing unit 10 to the application processor 3 through the detecting signals of the sensor 2 to the application processor 
transmitting unit 12 . 3 . 

When the transmission interface module 1 is in a third When the transmission interface module 1 is in a seventh 
mode , the analog power terminal 1-3 and the digital power mode , the analog power terminal 1-3 and the digital power 
terminal 1-4 are turned on . In other words , the analog power 40 terminal 1-4 are turned on . In other words , the analog power 
terminal 1-3 and the digital power terminal . 1-4 will respec terminal 1-3 and the digital power terminal 1-4 receive the 
tively receive a first voltage ( not shown ) and a second first voltage ( not shown ) and the second voltage ( not 
voltage ( not shown ) , and the processing unit 10 controls the shown ) , respectively . 
receiving unit 11 and the transmitting unit 12 to be turned The receiving unit 11 and the transmitting unit 12 are 
off . The detecting signals received by the signal input 45 turned on , and the detecting signals received by the signal 
terminal 1-1 are transmitted to the application processor 3 input terminal 1-1 are transmitted to the processing unit 10 . 
through the multiplexer 13 and the signal output terminal The processing unit 10 performs a processing procedure on 
1-2 . In other words , the detecting signals received by the the plurality of detecting signals , and the processed detect 
signal input terminal 1-1 are transmitted to the application ing signals are transmitted to the application processor 3 
processor 3 through the first input terminal 13-1 of the 50 through the transmitting unit 12 , the multiplexer 13 , and the 
multiplexer 13 . signal output terminal 1-4 . 
When the transmission interface module 1 is in a fourth In the above operation modes , different components are 

mode , the analog power terminal 1-3 is turned on . In other respectively turned off or turned on to perform different 
words , the analog power terminal 1-3 receives the first operation modes . The minimum power consumption of the 
voltage ( not shown ) . Furthermore , the digital power terminal 55 transmission interface module 1 can be reduced to 50 uW , 
1-4 is turned off . In other words , the digital power terminal and the maximum power consumption is also less than 1 
1-4 does not receive the second voltage ( not shown ) . In the 
fourth mode , the processing unit 10 , the receiving unit 11 , In conclusion , the transmission interface module provided 
and the transmitting unit 12 are not in operation . The by the present disclosure can greatly reduce power con 
detecting signals received by the signal input terminal 1-1 60 sumption by turning on or turning off components , such as 
are transmitted to the application processor 3 through the the receiving unit , the transmitting unit , the multiplexer , and 
multiplexer 13 and the signal output terminal 1-2 . the processing unit . Furthermore , the heat dissipation effi 

When the transmission interface module 1 is in a fifth ciency is also improved , and a wider variety of designs can 
mode , the analog power terminal 1-3 and the digital power be provided to customers through multiple operation modes . 
terminal 1-4 are turned on . In other words , the analog power 65 The foregoing description of the exemplary embodiments 
terminal 1-3 and the digital power terminal . 1-4 respectively of the disclosure has been presented only for the purposes of 
receive a first voltage ( not shown ) and a second voltage ( not illustration and description and is not intended to be exhaus 

mW . 
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tive or to limit the disclosure to the precise forms disclosed . 3. The transmission interface module of claim 2 , further 
Many modifications and variations are possible in light of comprising : 
the above teaching . a first control unit including a first input terminal , a 

The embodiments were chosen and described in order to second input terminal , and an output terminal , wherein 
explain the principles of the disclosure and their practical 5 the second input terminal of the first control unit is 
application so as to enable others skilled in the art to utilize electrically connected to the processing unit through a 
the disclosure and various embodiments and with various first voltage level shifter , and the output terminal of the 
modifications as are suited to the particular use contem first control unit is electrically connected to the control 
plated . terminal of the receiving unit ; 

Alternative embodiments will become apparent to those 10 a second control unit including a first input terminal , a 
skilled in the art to which the present disclosure pertains second input terminal , and an output terminal , wherein 
without departing from its spirit and scope . the second input terminal of the second control unit is 

electrically connected to the processing unit through a 
What is claimed is : second voltage level shifter , and the output terminal of 
1. A transmission interface module electrically connected 15 the second control unit is electrically connected to the 

to a sensor and an application processor , and the transmis control terminal of the transmitting unit ; and 
sion interface module comprising : a third control unit including a first input terminal , a 

a signal input terminal electrically connected to the sensor second input terminal , and an output terminal , wherein 
and receiving a plurality of detecting signals transmit the second input terminal of the third control unit is 
ted by the sensor ; electrically connected to the processing unit through a 

a signal output terminal electrically connected to the third voltage level shifter , and the output terminal of the 
application processor , and outputting the plurality of third control unit is electrically connected to the control 
detecting signals to the application processor ; terminal of the multiplexer ; 

an analog power terminal electrically connected to a first wherein the voltage detecting unit is electrically connected 
voltage ; 25 to the first input terminal of the first control unit , the first 

a digital power terminal electrically connected to a second input terminal of the second control unit , and the first input 
voltage ; terminal of the third control unit ; 

a receiving unit including an input terminal , an output wherein the transmission interface module further 
terminal , and a control terminal , wherein the input includes a fourth voltage level shifter and a fifth voltage 
terminal of the receiving unit is electrically connected 30 level shifter , the fourth voltage level shifter is electri 
to the signal input terminal ; cally connected to the output terminal of the receiving 

a transmitting unit including an input terminal , an output unit and the processing unit , and the fifth voltage level 
termin and a control terminal ; shifter is electrically connected to the input terminal of 

a multiplexer including a first input terminal , a second the transmitting unit and the processing unit . 
input terminal , a control terminal , and an output ter- 35 4. The transmission interface module of claim 3 , wherein 
minal , wherein the first input terminal of the multi the sensor is further electrically connected to the application 
plexer is electrically connected to the signal input processor through a bypass path . 
terminal , the second input terminal of the multiplexer is 5. The transmission interface module of claim 4 , wherein 
electrically connected to the output terminal of the when the transmission interface module is in a fifth mode , 
transmitting unit , and the output terminal of the mul- 40 the analog power terminal and the digital power terminal are 
tiplexer is electrically connected to the signal output turned on for receiving the first voltage and the second 
terminal ; and voltage , respectively , the transmitting unit is turned off , the 

a processing unit electrically connected to the receiving detecting signals received by the signal input terminal are 
unit , the transmitting unit , and the multiplexer , wherein transmitted to the processing unit , the signal output terminal 
the processing unit receives the second voltage for 45 of the transmission interface module does not output any 
operation ; signal , and the detecting signals of the sensor are transmitted 

wherein the output terminal and the control terminal of to the application processor through the bypass path . 
the receiving unit are electrically connected to the 6. The transmission interface module of claim 3 , wherein 
processing unit , the input terminal and the control when the transmission interface module is in a first mode , 
terminal of the transmitting unit are electrically con- 50 the analog power terminal and the digital power terminal are 
nected to the processing unit , and the control terminal turned on for receiving the first voltage and the second 
of the multiplexer is electrically connected to the voltage , respectively , the transmitting unit is turned off , the 
processing unit ; detecting signals received by the signal input terminal are 

wherein the first voltage is applied to provide electrical transmitted to the processing unit through the receiving unit , 
energy for operation of the receiving unit , the trans- 55 and the signal output terminal of the transmission interface 
mitting unit , and the multiplexer ; module does not output any signal . 

wherein the transmission interface module respectively 7. The transmission interface module of claim 3 , wherein 
adjusts a turn - on state or a turn - off state of the analog power when the transmission interface module is in a second mode , 
terminal , the digital power terminal , the processing unit , the the analog power terminal and the digital power terminal are 
receiving unit , the transmitting unit , and the multiplexer 60 turned on for receiving the first voltage and the second 
through a plurality of operation modes to transmit the voltage , respectively , the receiving unit is turned off , and the 
detecting signals . processing unit transmits signals to the application processor 

2. The transmission interface module of claim 1 , further through the transmitting unit , the multiplexer , and the signal 
comprising : output terminal . 

a voltage detecting unit detecting the first voltage of the 65 8. The transmission interface module of claim 3 , wherein 
analog power terminal and the second voltage of the when the transmission interface module is in a third mode , 
digital power terminal . the analog power terminal and the digital power terminal are 
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turned on for receiving the first voltage and the second 13. The signal transmission method of claim 12 , wherein 
voltage , respectively , the receiving unit and the transmitting the sensor is further electrically connected to the application 
unit are turned off the processing unit , and the detecting processor through a bypass path . 
signals received by the signal input terminal are transmitted 14. The signal transmission method of claim 13 , wherein 
to the application processor through the multiplexer and the 5 when the transmission interface module is in a first mode , 
signal output terminal . the analog power terminal and the digital power terminal are 

9. The transmission interface module of claim 3 , wherein turned on for respectively receiving the first voltage and the 
when the transmission interface module is in a fourth mode , second voltage , the transmitting unit is turned off , the 
the analog power terminal is turned on for receiving the first detecting signals received by the signal input terminal are 
voltage , the digital power terminal is turned off , the digital 10 transmitted to the processing unit through the receiving unit , 

and the signal output terminal of the transmission interface power terminal of the transmission interface module does module does not output any signal . not receive the second voltage , the processing unit , the 15. The signal transmission method of claim 14 , wherein receiving unit , and the transmitting unit are not in a opera when the transmission interface module is in a fifth mode , tion mode , and the detecting signals received by the signal 15 the analog power terminal and the digital power terminal are 
input terminal are transmitted to the application processor turned on for respectively receiving the first voltage and the 
through a multiplexer and the signal output terminal . second voltage , the transmitting unit is turned off , the 

10. The transmission interface module of claim 3 , wherein detecting signals received by the signal input terminal are 
when the transmission interface module is in a sixth mode , transmitted to the processing unit , the signal output terminal 
the analog power terminal and the digital power terminal are 20 of the transmission interface module does not output any 
turned on for receiving the first voltage and the second signal , and the detecting signals of the sensor are transmitted 
voltage , respectively , the transmitting unit is turned off , the to the application processor through the bypass path . 
detecting signals received by the signal input terminal are 16. The signal transmission method of claim 13 , wherein 
transmitted to the processing unit , the detecting signals when the transmission interface module is in a second mode , 
received by the signal input terminal are transmitted to the 25 the analog power terminal and the digital power terminal are 
application processor through the multiplexer and the signal turned on for respectively receiving the first voltage and the 
output terminal . second voltage , the receiving unit is turned off , and the 

11. The transmission interface module of claim 3 , wherein processing unit transmits signals to the application processor 
when the transmission interface module is in a seventh through the transmitting unit , the multiplexer , and the signal 
mode , the analog power terminal and the digital power 30 output terminal . 
terminal are turned on for receiving the first voltage and the 17. The signal transmission method of claim 13 , wherein 
second voltage , respectively , the receiving unit and the when the transmission interface module is in a third mode , 
transmitting unit are turned on , and the detecting signals the analog power terminal and the digital power terminal are 
received by the signal input terminal are transmitted to the turned on for respectively receiving the first voltage and the 
processing unit through the receiving unit , the processing 35 second voltage , the receiving unit and the transmitting unit 
unit performs a processing procedure on the detecting sig are turned off by the processing unit , and the detecting 
nals , and the detecting signals after the processing procedure signals received by the signal input terminal are transmitted 
are transmitted to the application processor through the to the application processor through the multiplexer and the 
transmitting unit , the multiplexer , and the signal output signal output terminal . 
terminal . 18. The signal transmission method of claim 13 , wherein 

12. A signal transmission method using a transmission when the transmission interface module is in a fourth mode , 
interface module , wherein the transmission interface module the analog power terminal is turned on for receiving the first 
is electrically connected to a sensor and an application voltage , the digital power terminal is turned off , the digital 
processor , and the transmission interface module receives a power terminal of the transmission interface module does 
plurality of detecting signals of the sensor , the transmission 45 not receive the second voltage , the processing unit , the 
interface module includes a signal input terminal , a signal receiving unit , and the transmitting unit are not in a opera 
output terminal , an analog power terminal , a digital power tion mode , and the detecting signals received by the signal 
terminal , a receiving unit , a transmitting unit , a multiplexer , input terminal are transmitted to the application processor 
and a processing unit ; the signal input terminal is electrically through a multiplexer and the signal output terminal . 
connected to the sensor , and receives the detecting signals 50 19. The signal transmission method of claim 13 , wherein 
transmitted by the sensor ; the signal output terminal is when the transmission interface module is in a sixth mode , 
electrically connected to the application processor , and the analog power terminal and the digital power terminal are 
outputs the detecting signals to the application processor ; the turned on for respectively receiving the first voltage and the 
receiving unit is electrically connected to the signal input second voltage , the transmitting unit is turned off , the 
terminal and the processing unit , the transmitting unit is 55 detecting signals received by the signal input terminal are 
electrically connected to the multiplexer and the processing transmitted to the processing unit , and the detecting signals 
unit , and the multiplexer is electrically connected to the received by the signal input terminal are transmitted to the 
signal input terminal , the signal output terminal , and the application processor through the multiplexer and the signal 
processing unit ; the signal transmission method comprising : output terminal . 

setting an operation mode of the transmission interface 60 20. The signal transmission method of claim 13 , wherein 
when the transmission interface module is in a seventh 

adjusting a turn - on state or a turn - off state of the analog mode , the analog power terminal and the digital power 
power terminal , the digital power terminal , the pro terminal are turned on for respectively receiving the first 
cessing unit , the receiving unit , the transmitting unit , voltage and the second voltage , the receiving unit and the 
and the multiplexer based on the operation mode of the 65 transmitting unit are turned on , the detecting signals 
transmission interface module ; and received by the signal input terminal are transmitted to the 

transmitting the detecting signals . processing unit through the receiving unit , the processing 

40 

module ; 



16 
US 10,649,012 B1 

15 
unit performs a processing procedure on the detecting sig 
nals , and after the processing procedure , the detecting sig 
nals are transmitted to the application processor through the 
transmitting unit , the multiplexer , and the signal output 
terminal . 5 


